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(54) Four track crawler crane 

(57) A crawler that includes a f irst crawler assembly 
and a second crawler assembly attached to the first 
crawler assembly so that the first crawler assembly is 
aligned with the direction of travel of the second crawler 
assembly.. 
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Description 

BACKGROUND OF THE INVENTION 

Field Of The Invention 5 

[0001] The present invention generally relates to 
crawler cranes. Specifically, the present invention 
relates to crawler cranes with four crawler assemblies. 

10 

Discussion Of Related Art 

[0002] A crawler crane is a heavy duty machine which 
is used to lift, transport and place heavy loads, often 
exceeding 100 tons, from one place to another at a work is 
site. As construction projects get more ambitious in 
scale, a need for crawler cranes that can lift, transport 
and place loads exceeding over 300 tons has devel- 
oped. 

[0003] An example of a crane that can lift over 300 20 
tons is described in German Offenlegungsschrift 2 517 
203 fthe '203 German reference")7 In particular, the 
'203 German reference describes a crawler crane that 
has four dual track crawler units. Each crawler unit is not 
directly connected to another crawler unit and is con- 25 
nected to the housing 8 via an outrigger. The tracks in 
each crawler unit are driven at different speeds and/or 
directions with respect to each other. 
[0004] The crawler crane described in the '203 Ger- 
man reference suffers from several disadvantages. For 30 
example, the assembly and disassembly of the crawler 
crane at a work site can be complex and time consum- 
ing. Similarly, the transport of the crawler crane from 
one job site to another can be difficult. The crawier 
crane also has limited mobility during movements per- 35 
formed irrespective of whether or not a load is being 
lifted by the crawler crane. 

[0005] The described crawler crane suffers from sev- 
eral other disadvantages. For instance, it provides inad- 
equate ground bearing pressures at the crawler 40 
assemblies for various forms of turning the crawler 
crane. The crawler crane described in the "203 German 
reference also provides inadequate lifting characteris- 
tics by constraining its fulcrum points to be located over 
the centers of the crawler units. 45 

SUMMARY OF THE INVENTION 

[0006] The present invention regards a carbody and 
crawler assembly where the carbody includes a first so 
beam with a first end and a second beam with a first 
end. A first crawler assembly is attached to the first end 
of the first beam and a second crawier assembly is 
attached to both the first crawler assembly and the first 
end of the second beam. 55 
[0007] A second aspect of the present invention 
regards a crawler that includes a first crawler assembly 
and a second crawler assembly attached to the first 



crawler assembly, wherein the second crawier is aligned 
with the direction of travel of the first crawler assembly. 
[0008] A third aspect of the present invention regards 
a method of assembling a first crawler assembly to a 
second crawler by positioning a first crawler assembly 
adjacent to a second crawler assembly and attaching 
the first crawler assembly to the second crawler assem- 
bly so that the first crawler assembly is aligned with the 
direction of travel of the second crawier assembly.. 
[0009] Each aspect of the present invention provides 
for a simpler design for a large load capacity crawler 
crane that reduces the complexity and time used to 
assemble, disassemble and transport the large load 
capacity crawler crane. Each aspect of the present 
invention also provides improved mobility for large load 
capacity crawler cranes during movements performed 
irrespective of whether or not a load is being lifted by the 
crawler crane. 

[0010] Each aspect of the present invention also pro- 
vides both adequate ground bearing pressures at the 
crawler assemblies usee* for turning the crawler crane. 
In addition, each aspect of the present invention pro- 
vides adequate lifting characteristics by providing a 
larger fulcrum distance than other large load capacity 
crawler cranes, such as the crawler crane described in 
the '203 German reference. 

[001 1 ] The foregoing features and advantages of the 
present invention will be further understood upon con- 
sideration of the following detailed description of the 
invention taken in conjunction with the accompanying 
drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

FIG. 1 shows a right side view of an embodiment of 
a crawler crane according to the present invention; 
FIG. 2 shows a right side view of a second embod- 
iment of a crawler crane according to the present 
invention; 

FIG. 3 shows a top view of a carbody and crawler 
assembly system to be used with the crawler 
cranes of FIGS. 1-2; 

FIG. 4A shows a top view of a crawler assembly to 
be used with the crawler cranes of FIGS. 1-3 and 
13-14; 

FIG. 4B shows a left side view of the crawler 
assembly of FIG. 4B; 

FIG. 4C shows a right side view of a crawler frame 
to be used with the crawler assembly of FIGS. 4A- 
B; 

FIG. 4D shows a top view of the crawler frame of 
FIG. 4C; 

FIG. 4E shows a front view of the crawler frame of 
FIG. 4C; 

FIG. 5A shows a top view of a beam of a carbody to 
be used with the crawler cranes of FIGS. 1-3 and 
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13-14; 

FIG. 5B shows a side view of the carbody to be 
used with the crawler cranes of FIGS. 1-3 and 13- 
14; 

FIG. 5C shows a top view of the connection s 

between the central support structure and the 

beam of the carbody of FIGS. 5A-B; 

FIG. 50 shows a sectional view of the connection of 

FIG. 5C taken along line A-A of FIG. 5C; 

FIG. 6A shows a front view of the connection io 

between the crawler assembly of FIGS. 4A-E and 

the carbody of FIGS. 5A-B; 

FIG. 6B shows a front view of a carbody to crawler 

assembly connector to be used with the connection 

of FIG. 6A; 15 

FIG. 7A shows a top view of the connection 

between two aligned crawler assemblies used with 

the crawler cranes of FIGS. 1-3 and 13-14; 

FIG. 7B shows a side cross-sectional view of the 

connection of FIG. 7 A taken along line B-B of FIG. 20 

7A; 

FIGS. 8AO show the progressive assembly of the 
crawler crane of FIG. 1 ; 

FIG. 9A shows a side view of a hoist drum support 
to be used with the crawler cranes of FIGS. 1 -2 and 25 
13-14; 

FIG. 9B shows a front view of a support plate to be 
used with the support of FIG. 9A; 
FIG. 10A shows a lift capacity v. load radius graph 
when a crawler crane embodying the present inven- 30 
tion uses a 45.7m superstructure; 
FIG. 10B shows a lift capacity v. load radius graph 
when a crawler crane embodying the present inven- 
tion uses a 68.6m superstructure; 
FIG. 10C shows a lift capacity vs. load radius graph 35 
when a crawler crane embodying the present inven- 
tion uses a 91.4m superstructure; 
FIG. 1 1 A shows a ground bearing pressure over the 
front of the crawler vs. load radius graph for 1.2m 
wide crawler track; 40 
FIG. 1 1 B shows a ground bearing pressure over the 
side of the crawler vs. load radius graph for 1.2m 
wide crawler track; 

FIG. 11C shows a ground bearing pressure over 
the corner of the crawler vs. load radius graph for 45 
1 .2m wide crawler track; 

FIG. 1 2 A shows a ground bearing pressure over the 
front of the crawler vs. load radius graph for 1 .5m 
wide crawler track; 

FIG. 1 2B shows a ground bearing pressure over the so 
side of the crawler vs. load radius graph for 1.5m 
wide crawler track; 

FIG. 12C shows a ground bearing pressure over 
the corner of the crawler vs. load radius graph for 
1 ,5m wide crawler track; 55 
FIG. 13 shows a top view of a second embodiment 
of a carbody and crawler assembly system accord- 
ing to the present invention; and 



FIG. 14 shows a top view of a third embodiment of 
a carbody and crawler assembly system according 
to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0013] The preferred embodiment of the present 
invention relates to a four track crawler crane, other 
aspects of which are disclosed in U.S. Patents Nos. 
5,148,929; 5,189,605; 5,199,586; 5,292,016; 
5,297,019; 5,427,256; 5,579,931; 5,649,635 and 
copending United States Patent Application Serial No. 
08/826,627, filed April 3, 1997 that are assigned to the 
assignee of the present application and the entire con- 
tents of the above mentioned U.S. patents and applica- 
tion are hereby incorporated herein by reference. 
[0014] The crawler crane of the present invention is 
best understood by a review of FIGS. 1 and 3-9. In par- 
ticular, FIG. 1 shows a 640 ton crawler crane 100 that 
basically has five main components: (1) a crane boom 
102; (2) a mast 104; (3) a superstructure 105 that 
includes and operator's cab 106; (4) four sets of crawler 
assemblies 162, 164, 166, 168; and (5) a carbody 110. 
The 45 ton crane boom 1 02 is connected to the one end 
of the superstructure 105 and extends into the air above 
the operator's cab structure. The crane boom 102 is 
made of three frames 112 made of high strength steel 
that are attached to one another in a well known manner 
so as that the crane boom 102 has a total length of 
approximately 125 feet. The crane boom 102 also 
includes a wire rope system 118 that includes a hook 
block 120 attached to one end thereof enabling the lift- 
ing of an object (not shown) from the ground into the air. 
[001 5] The mast 1 04 is attached to the superstructure 
105 in a manner similar to the attachment of the crane 
boom 102 to the superstructure 105. The mast 104 
weighs approximately 36 tons and is composed of three 
frames 122 made of high strength steel that are 
attached to one another so as to have a total length of 
approximately 80 feet The length of the mast 104, 
along with the overall size of the crawler crane 100, is 
one of the factors that allows the crawler crane 1 00 to lift 
greater loads for a given load radius when compared 
with existing crawler cranes that can lift over 100 metric 
tons. The lift capacity of the present invention for vari- 
ous booms and load sizes is shown in FIGS. 10A-C. As 
shown in FIG. 1 , the crane boom 102 is raised and low- 
ered by a second wire rope system 126 that is attached 
at one end to a boom hoist drum 1 27 and at another end 
to an equalizer 129 that is attached to the top of the 
crane boom 102. Accordingly, rotation of the boom hoist 
drum 1 27 results in the changing of the position of the 
crane boom 102. The top of the mast 104 is attached to 
a two pairs of back hitch straps 128 that are connected 
via the equalizer 130 to a mast raising gantry 132 and a 
back hitch 133 that are in turn attached to the rear part 
134 of the rotating bed 116. To provide further stability 
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for larger loads, a counterweight 136, having a weight of 
approximately 240 tons, can be positioned on the rear 
part 134 of the rotating bed 1 16 so as to be approxi- 
mately 35 feet from the rotation axis 139 of the rotating 
bed 116. 

[0016] The crawler crane 100 of FIG. 1 is able to lift 
loads up to 600 metric tons. If loads ranging from 600 to 
800 metric tons are to be lifted, then the crawler crane 
100 of FIG. 1 can be modified lengthening the crane 
boom 102 to a length of approximately 140 feet by add- io 
ing a single section 138, as shown in FIG. 2. The mast 
104 is also lengthened by adding a pair of sections 140 
so that the total length is approximately 140 feet. Note 
that the sizes of the frames 1 12 and 122 and their con- 
stituent components for the crane boom 102 and the is 
mast 104 of FIG. 2 may differ from those of FIG. 1 so as 
to provide additional structural integrity. A second coun- 
terweight 1 42 may or may not be used depending on the 
desired application for the crawler crane 100. When in 
use, the second counterweight 142 has a weight that 20 
can range up to 50Ojnjefrj£ions so as to provide better 
stability to the crawler crane 100 by being attached to 
both the top of the mast 104 and the other counter- 
weight 136 via straps 144 that are similar to straps 128 
and a compression frame 1 46 so as to be approximately 25 
72 feet from the rotation axis 139. The modified crawler 
crane 100 of FIG. 2 has a total weight of approximately 
1200 tons. 

[0017] As mentioned previously, the crane boom 102 
is attached to the si^erstructure 105. The superstruc- 30 
ture 105 supports an operator's cab 106 and an engine. 
From the operator's cab 106, a human operator is able 
to control the various wire ropes used to raise or lower 
the crane boom 1 02. the mast 1 04 or an object. The car- 
body 1 10 has a slewing bearing 147 which enables the 35 
superstructure 105 to rotate on the carbody 1 10. From 
inside the operator's cab 106, a human operator is able 
to control the amount of movement and rotation of the 
superstructure 105. 

[0018] As shown in FIGS. 3, 8A and 8C, the carbody 40 
110 is generally H-shaped with a rectangular central 
support structure 148 that is integrally attached to a pair 
of identically shaped parallel beams 150, 152 that are 
perpendicular to the lateral sides 154 of the central sup- 
port structure 1 48. The carbody 1 1 0 preferably is made is 
of a welded high strength steel plate and has a weight of 
approximately 36 ton. Each of the lateral sides 1 54 have 
a length of approximately 1 3 feet while the front and rear 
sides 1 56, 1 58 of the central support structure 1 48 each 
have a length of approximately 3.5m and a height of so 
approximately 6 feet Each beam 150, 152 has a length 
of approximately 33.5 feet, a width of approximately 5.5 
feet and a height of approximately 7 feet. The beams 
150 and 152 each weigh approximately 16.5 tons and 
are symmetrically positioned about the vertical plane of ss 
symmetry that bisects the front and rear sides 156, 158 
of the central support structure 1 48. 
[001 9] As shown in FIG. 3, the central support struc- 



ture 148 has four attachment extensions or beams 159 
that are arranged to support the beams 150 and 152. 
While the attachment of the beam 150 to the central 
support structure 148 will be described below, it is 
understood that the attachment of the beam 152 to the 
central support structure 148 is accomplished in the 
same manner. As shown in FIGS. 5C and 5D, the 
attachment beams 159 of the front side 156 of the cen- 
tral support structure 148 have a pair of vertical plates 
161, where each plate 161 include an upper female 
receptor such as hook 163 and a lower opening 165. 
The front beam 150 has a pair of male insertion pieces 
167 that are inserted between the plates 161. Each 
insertion piece 167 has a lower opening 173 and pair of 
pins 169 that are located on the parallel lateral sides 
1 71 of the insertion piece 167. As the two male insertion 
pieces 167 are lowered between the vertical plates 161 , 
via a crane, the pins 169 engage the bottom of the 
openings of the hooks 163 and the beam 150 pivots 
about the pins 169 until it reaches the position shown in 
FIG. 5D where the openings 165 and ,173 are aligned 
with each other. A pair of pins are inserted into the 
aligned openings 165 and 1 73 so as to attach the beam 
1 50 to the central support structure 1 48. 
[0020] The left, front crawler assembly 162, the left 
rear crawler assembly 164, the right, front crawler 
assembly 166 and the right, rear crawler assembly 168 
are separate components so as to be easy to transport 
to a work site. Before the front and rear crawler assem- 
blies are attached to the carbody 1 10, they are attached 
to one another via a connector. While the discussion to 
follow regards the attachment of the left, front crawler 
assembly 162 to the left, rear crawler assembly 164, it is 
equally applicable to the connection between the 
crawler assemblies 166 and 168. As shown in FIGS. 
7A-B, the rear end 224 of the upper attachment struc- 
ture 207 of the front crawler assembly 162 includes a 
horizontal female receiving member, such as the elon- 
gated opening 226 formed in the horizontal plate 228 of 
the front crawler assembly 1 62. The front end 230 of the 
upper attachment structure 207 of the rear crawler 
assembly 164 includes a male attachment device, such 
as a vertical, stationary pivot point element like the ver- 
tically extending pin 232. The top of the pin 232 prefera- 
bly is chamfered. The opening 226 and the pin 232 have 
a cooperating shape that ensures that the pin 232 will 
extend through the opening 226 when the front crawler 
assembly 162 is positioned above the rear crawler 
assembly 164 at a range of angles from 0 to 45 degrees 
or 0 to 15 degrees, preferably 5 to 15 degrees, from an 
operational position where the crawler assemblies 162 
and 164 are aligned with each other, as shown in FIGS. 
3 and 7A-B. Of course, the female receiving member 
and the male attachment device may be interchanged 
without departing from the spirit of the invention. In 
other embodiments, the opening 226 may be circular or 
a plurality of pins 232 and openings 226 may be used to 
attach the crawler assemblies. 
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[0021] The attachment of the front and rear crawler 
assemblies 162 and 164 is similar to the carbody to 
crawler connection used with the M-250 Series crawler 
crane manufactured by Manitowoc Crane, Inc. of Mani- 
towoc, Wisconsin and described in U.S. Patent Applica- 
tion Serial No. 08/469,194, filed June 6, 1995, whose 
contents are incorporated herein by reference. In partic- 
ular, the rear end 224 of the front crawler assembly 162 
is positioned above the front end 230 of the rear crawler 
assembly 164 such that the longitudinal axis 234 of the 
opening 226 is at an angle of between 0° and 45° or 
between 0° and 1 5°, preferably 5° to 1 5°, with respect to 
the longitudinal axis 236 of the vertical pin 232. Next, 
the front crawler assembly 162 is lowered so that the 
opening 226 engages the pin 232. The lowering of the 
front crawler assembly 162 is continued so as to allow 
rotary engagement of the front crawler assembly 162 
into an operational alignment position with respect to 
the rear crawler assembly 164. At the operational posi- 
tion, the shoulder 231 engages the bearing surface 23. 
In addition, a stop and stop surface may be provided in 
the lower portions of the car assemblies in a manner 
similar to the stop and stop surface described in U.S. 
Patent Application Serial No. 08/469,194 which engage 
one another at the operational position so as to align the 
apertures 233, 235 of the vertical plates 237 and 239 of 
the car assemblies 162 and 164, respectively. Once in 
the operational position, two pins 241 are inserted into 
the aligned apertures 233 and 235 so as to lock the 
crawler assemblies 162 and 164 to each other. 
[0022] With the crawler assemblies 162, 164 and 166, 
168 attached to one another, the ends 160 of the paral- 
lel beams 150, 152 are attached to the four crawler 
assemblies. Attachment of the crawler assemblies 162, 
164, 166 and 168 to each beam 150, 152 is accom- 
plished in the same manner by an L-shaped connector 
170 that has a front side 172 and a rear side 174 that 
have a pair of openings 1 76, 1 78 and a female receptor 
180, as shown in FIG. 6B. Each connector 170 is made 
of a welded high strength steel plate and weighs 
approximately 3,000 lbs. In the case of the left, front 
crawler assembly 162, the connector 170 is first 
attached to the crawler assembly 162 by aligning the 
lower openings 176 with corresponding openings 182 
formed in the front and rear faces 184 and 186 of the 
crawler assembly frame 1 88. A pair of pins 1 90 are then 
inserted into the aligned openings 176 and 182. 
Besides attaching the crawler assembly frame 188 to 
the connector 170, the pins 190 allow the crawler 
assembly 162 to pivot about the longitudinal axis cen- 
tered on the aligned openings 176 and 182. After 
attaching the connector 170 to the crawler assembly 
frame 188, the connector 170 and attached crawler 
assembly frame 188 are lifted by a crane and lowered 
so as to engage the carbody 1 10. As shown in FIG. 6A, 
each end 160 has a pin 192 that is attached to the front 
and rear sides 196, 198, respectively, of the beams 150, 
152. Upon lowering by the crane, the female receptor 



1 80 are hooked over and engage with the pin 1 92. Next, 
the connector 1 70 and crawler assembly 1 62 are further 
lowered so as to pivot about the pin 192 downward to 
the position shown in FIG. 6A. The connector 170 and 

5 crawler assembly 162 are further secured to the car- 
body 110 by a horizontal pin 202 that extends through 
the upper openings 1 78 formed in the sides 1 72 and 
174 of the connector 170. Further stability is accom- 
plished by attaching four tubular structures 400 to the 

70 crawler assembly frames 188 and the beams 150 and 
152. 

[0023] As shown in FIG. 4D, each crawler assembly 
frame 188 is composed of a central frame 204 that is 
integrally attached to a pair of crawler frames 206 that 

is are parallel to one another and spaced from each other 
by approximately 90.5 inches. The central frame 204 
has a length of approximately 72 inches and a width of 
approximately 66 inches. Each of the crawler frames 
206 have a length of approximately 180 inches, a width 

20 of approximately 40 inches and a height of approxi- 
mately 33 inches. The crawler frames 206 and the cen- 
tral frame are each made of a welded high strength 
steel plate so that each crawler frame 206 has a weight 
of approximately 6 tons and the central frame 204 has a 

25 weight of approximately 2.5 tons. Each crawler frame 
206 supports an outer loop-like crawler track 210 and 
an inner loop-like crawler track 212 that have a width of 
approximately 1.22m and a length of approximately 
5.06m. The outer and inner track widths may be 1 .52m 

30 as well. The outer and inner tracks 210 and 212 are 
separated from one another by a distance of approxi- 
mately 90.5". Thus, each crawler assembly 162, 164, 
166, 168 is composed of an outer crawler track 210 and 
an inner crawler track 212 that are parallel to each other 

35 and are located on opposing lateral sides 214, 216 of 
the central frame 204. 

[0024] Though the discussion to follow regards the 
structure to move the pair of crawler tracks 210, 212 
associated with a single crawler assembly 162, it is 

40 equally applicable to the other three crawler assemblies 
164, 166 and 168. As shown in FIGS. 4A-B, each 
crawler frame 206 of the crawler assembly 162 has a 
tumbler 218 at the inner end that engages and moves 
the crawler tracks 210, 212 associated with the crawler 

45 frame 206 in a well known manner. The tumbler 218 
associated with each crawler frame 206 is driven by a 
hydraulic motor and gear reduction in a well known 
manner. Thus, the outer crawler track 21 0 is powered by 
at least one motor and gear reduction 220 and the inner 

so crawler track 212 is powered by at least one motor and 
gear reduction 222 as shown in FIG. 3. The motors 220 
and 222 associated with each crawler frame 206 are 
controlled by a operator in the operator's cab 106 in a 
well known manner. In order for the dual track crawler 

55 assembly 162 to act in the same manner as a single 
track crawler assembly, the motors 220 and 222 are 
synchronized so that each of the crawler tracks 210 and 
212 of the crawler assembly 162 move in unison. Syn- 



9 



EP 0 945 393 A2 



10 



chronization is achieved by having the motors 220 and 
222 share a common pump that supplies the hydraulic 
fluid to the motors. 

[0025] As shown in FIG. 3, the left, front and right, 
front crawler assemblies 162 and 166 attached to the s 
front beam 150 are aligned with the direction of travel of 
the left, rear and right, rear crawler assemblies 164 and 
1 68, respectively, attached to the rear beam 152. On the 
left side (L) of the carbody 1 10, the outer crawler track 
210 of the left, front crawler assembly 162 is aligned to 
with the direction of travel of the outer crawler track 210 
of the left, rear crawler assembly 164. The inner crawler 
track 212 of the crawler assembly 162 is aligned with 
the direction of travel of the inner crawler track 212 of 
the crawler assembly 1 64. Similarly, the inner and outer is 
crawler tracks 210 and 212 of the front crawler assem- 
bly 166 located on the right side R of the carbody 110 
are aligned with the direction of travel of the inner and 
outer crawler tracks 210 and 212, respectively, of the 
rear crawler assembly 1 68. It is desired that the aligned 20 
front and rear crawler ^semblies 162 and 164 on the. 
left side of the carbody 110 act as a single left crawler 
track and the aligned crawler assemblies 166 and 168 
on the right side of the carbody 1 10 act as a single right 
crawler track. This is accomplished by synchronizing 25 
the motors 220 and 222 of the left, front crawler assem- 
bly 162 with the motors 220 and 222 of the left, rear 
crawler assembly 164 so that all four crawler tracks on 
the left side of the carbody 110 move in unison. Syn- 
chronization is accomplished by an electronic control 30 
unit located in superstructure 105 that is electrically 
connected to the common pumps of the crawler assem- 
blies 162 and 164 so as to control the pumping of 
hydraulic fluid by the pumps. Similarly, the motors 220 
and 222 of the right, front crawler assembly 166 are 35 
synchronized with the motors 220 and 222 of the right, 
rear crawler assembly 168 so that the four crawler 
tracks on the right side of the carbody 110 move in uni- 
son. The net effect of this arrangement is that the 
crawler crane 1 00 can be thought of having a single left 40 
crawler track and a single right crawler track, each 
crawler track having a footprint width, W, equal to 
approximately 1 1 feet 5 inches, the width of the dual 
track crawler assembly, and an effective footprint length 
equal the distance from the furthest ends of the aligned 45 
crawler assemblies while not making contact with the 
ground by a distance, d, that is approximately 11 feet. 
The gap d lessens the effective footprint length to 
approximately 33 feet. 

[0026] Not being limited to the following explanation, it so 
is believed that the increased footprint width and/or the 
reduced footprint length lessens ground bearing pres- 
sures at the front, rear, sides and comers of. the crawler 
tracks 210. The reduction in ground bearing pressure is 
especially noticeable at the front and corners of the ss 
crawlers which leads to improved turning by the crawler 
crane 100. For example, when tracks 210 having a 
width of 1 .22m are used, the ground bearing pressures 



for loads ranging in radii from 7 to 30m are in the ranges 
of: (1) between 80 and 58psi (pounds per square inch) 
at the front and rear of the crawler. (2) between approx- 
imately 60 and 40psi at the sides of the crawler and (3) 
between approximately 90 and 70 psi (see FIGS. 11A- 
C). When tracks 210 having a width of 1.5m are used, 
the ground bearing pressures for loads ranging in radii 
from 7 to 30m are in the ranges of: (1 ) between approx- 
imately 60 and 40psi at the front and rear of the crawler, 
(2) between approximately 50 and 30psi at the sides of 
the crawler and (3) between approximately 70 and 50 
psi (see FIGS. 12A-C). 

[0027] The above description describes how the 
crawler assemblies are attached to the carbody and 
themselves. The description to follow will give a flavor of 
the transporting and construction of the crawler crane of 
FIG. 1 . In particular, a 43 ton central support structure 
148, slewing bearing 147 and adapter frame 149 (FIG. 
8A) are transported on a trailer bed to a work site. While 
the central support structure 148 rests on the trailer bed 
at the work site, the beams-1 50 and-1 52 that were trans- 
ported on a trailer bed to the work site are attached to 
the central support structure 148 in the manner 
described previously to form the H-shaped carbody 1 10 
of FIGS. 3 and 8B. Once the beams 150 and 152 are 
attached, hydraulic lifts 151 are activated and engage 
the ground so as to raise the assembled carbody 1 10 so 
that the trailer bed can be removed from underneath the 
carbody 110. Next, four crawler assemblies 162, 164, 
166 and 168 are delivered on separate trailer beds to 
the work site where they are unloaded and attached to 
the carbody 110 and themselves in the manner 
described previously (see FIGS. 6, 7 and 8C). The front 
section 250 of the rotating bed 116 and the operator's 
cab 1 06 are transported on a trailer bed to the work site 
where they are attached to the adapter frame 149 in a 
well known manner as shown in FIG. 8D. Next, the rear 
part 134 of the rotating bed 116 and the counterweight 
136 are delivered to the work site on separate trailer 
beds and then are attached to the front section 250 of 
the rotating bed 116 in a well known manner (FIGS. 8E- 

[0028] Once the rotating bed 1 16 and counterweight 
136 are in place, the crane boom 102 and the mast 104 
can be attached. The top and bottom frames 122 of the 
mast 104, the boom hoist drum 127 and the equalizer 
are transported on one trailer bed and the middle frame 
122 of the mast 104 is transported on a separate trailer 
bed. As shown in FIG. 8G, the top and bottom frames 
122 of the mast 104 are attached to one another. In 
addition, the boom hoist drum 127 is rotatably attached 
within the bottom frame of the mast 104 by having a 
support plate 155 that is attached to a pair of brackets 
1 57, 1 59 that are attached to the bottom frame as sche- 
matically shown in FIGS. 9A-B. The support plate 155 
has a closed opening 300 and a slot 302 that engage 
pins 304 attached to the brackets 157 and 159. Posi- 
tioning the boom hoist drum 127 within the bottom 
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frame 122 provides a significant advantage in assem- 
bling and disassembling the crawler crane 100. In par- 
ticular, the second wire rope system 126 is maintained 
on the top and bottom frames 122 throughout the 
assembly, transport and disassembly of the crawler 5 
crane 100 while other crawler cranes require the wire 
rope system to be taken down during disassembly. 
[0029] As shown in FIG. 8G, the top and bottom 
frames 122 are attached to the adapter frame 149 in a 
well known manner. The top and bottom frames 122 are 10 
separated from one another so that the middle frame 
122 is placed between and attached to the top and bot- 
tom masts 122 (see FIG. 8H). As shown in FIG. 81 , the 
wire rope system 306 is pulled from the hoist drum 308 
and connected to the equalizer 1 30. The hoist drum 308 is 
is then rotated so as to hoist the mast 1 04 upwards (see 
FIG. 8J). 

[0030] The completed mast 104 of FIG. 8J is used to 
hoist and support the crane boom 102 on the crawler 
crane 100. As shown in FIG. 8K, the three frames 112 20 
of the crane boom 102 are attached to one another in a 
well known manner adjacent to the crawler crane 100. 
The three frames 112 are transported to the work site 
on separate trailer beds. The second operator's wire 
rope system 126 is arranged to have the equalizer 129 25 
engage the bottom of the crane boom 102 while the top 
end of the crane boom 102 is lifted by an auxiliary 
crane. The crane boom 102 is then attached to the 
adapter frame 149 in a well known manner. The equal- 
izer 129 is then disconnected from the crane boom 102 30 
and the mast 104 is lowered until the equalizer 129 is 
positioned above the strap 310 that lies on the crane 
boom 102. At this stage the equalizer 129 is pinned to 
the strap 310 and the strap 310 is pulled tight (see FIG. 
8L). Next, the hoist drum 308 is rotated so as to hoist 35 
the mast 104 to the working position of FIG. 8M where 
the hoist drum 1 27 is rotated so as to lift the crane boom 
102 to an upright position (FIG. N). As shown in FIG. 
80, the crawler crane 100 can be adapted to lift larger 
loads by extending the lengths of the mast 104 and the 40 
crane boom 102 by transporting sections 138 and 140 
to the work site and adding a second counterweight 1 42 
that is supported on the ground. 
[0031] While the above description describes the 
assembly of the crawler cranes 100 of FIGS. 8N and 45 
8O, it is understood that the disassembly of the crawler 
cranes 100 and transportation to another site would 
substantially entail the reversal of the assembly steps 
described above. 

[0032] Note that other variations of the form of the car- so 
body 1 10 are possible without departing from the spirit 
of the invention. For example, the overall width of 
attached carbody 1 10 and the crawler assemblies 162, 
164, 166 and 168 can be reduced to about 30 feet by 
removing the beams 150 and 152 and attaching the 55 
crawler assemblies directly to the four attachment 
extensions or beams 159 of the central support struc- 
ture 148 (see FIG. 13). Each crawler assembly 162, 



164, 166, 168 has an attachment piece 312 that has a 
structure and function similar to the male insertion 
pieces 167 described previously that has a pair of pins 
and a lowering opening. Thus, the crawler assemblies 
are lowered onto the beams 159 so that their pins 
engage the hooks 163 and pivot downwards into an 
operational position where the crawler assemblies are 
locked in place by pins inserted into the lower openings. 
The net effect of this attachment is a narrower crawler 
crane 100 and the direction of movement of the crawler 
assemblies is parallel to the front and rear sides 156 
and 158 of the central support structure 148. Note that 
triangular-like out riggers 314 can be attached to the 
assembled crawler assemblies so as to provide further 
stability. Note that in this embodiment all components of 
the crawler crane 100 and all assembling steps are the 
same as described previously for the crawler crane 100 
of FIG. 1 unless specified otherwise above. 
[0033] The embodiment of FIG. 13 can be trans- 
formed into a 47 foot wide crawler crane 100 by attach- 
ing beams 316 and 318 to the carbody. Beams 316 and 
318 has the same attachment structure for attachment 
to the central support structure 148 as beams 150 and 
1 52 for the embodiment of FIG. 1 . The end of the beams 
316 and 318 are adapted to face the attachment pieces 
312 and the ends of the beams 316 and 318 have a 
hook- like structure similar to that of the ends of the 
beams 150 and 152. Accordingly attachment of the 
assembled crawler assemblies to the beams 316 and 
318 is similar to the attachment of the crawler assem- 
blies and beams 150 and 152 of FIG. 1. Note that a tri- 
angular-like out riggers 314 can be attached to the 
assembled crawler assemblies so as to provide further 
stability. Note that in this embodiment all components of 
the crawler crane 100 and all assembling steps are the 
same as described previously for the crawler crane 100 
of FIG. 1 unless specified otherwise above. 
[0034] The foregoing description is provided to illus- 
trate the invention, and is not to be construed as a limi- 
tation. Numerous additions, substitutions and other 
changes can be made to the invention without departing 
from its scope as set forth in the appended claims. 

Claims 

1 . A carbody and crawler assembly comprising: 

a carbody comprising: 

a first beam with a first end; and 
a second beam with a first end; 

a first crawler assembly attached to said first 
end of said beam; and 

a second crawler assembly attached to both 
said first crawler assembly and said first end of 
said second beam. 
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3. 



7. 



8. 



The carbody and crawler assembly of claim 1, 
wherein said first crawler assembly comprises a 
central frame and a first crawler track on a first side 
of said central frame and a second crawler track on 
a second side opposite said first side of said central 
frame. 

The carbody and crawler assembly of clam 2, 
wherein said second crawler assembly comprises a 
second central frame and a third crawler track on a 
first side of said second central frame and a fourth 
crawler track on a second side, opposite said first 
side of said second central frame. 

. The carbody and crawler assembly of claim 2, 
wherein said first crawler assembly comprises: 

a first motor configured to move said first 
crawler track; and 

a second motor configured to move said sec- 
ond crawler track. 

The carbody and crawler assembly of claim 4, 
wherein said first motor and said second motor are 
configured to move said first and second crawler 
tracks in unison. 

The carbody and crawler assembly of claim 3, 
wherein said first crawler assembly comprises: 

a first motor configured to move said first track; 
and 

a second motor configured to move said sec- 
ond track; 

said second crawler assembly comprises: 

a third motor configured to move said third 

track; and 

a fourth motor configured to move said fourth 
track. 

The carbody and crawler assembly of claim 6, 
wherein said first, second, third and fourth motors 
are configured to move said first, second, third and 
fourth crawler tracks in 

The carbody and crawler assembly of claim 1, 
wherein said first crawler assembly is aligned with a 
direction of travel of said second crawler assembly. 

The carbody and crawler assembly of claim 1, 
wherein said first crawler assembly comprises a 
first crawler track and a first motor configured to 
moves said first crawler track; and 
wherein said second crawler assembly comprises a 
second crawler track and a second motor config- 
ured to move said second crawler track. 
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wherein said first motor and sad second motor are 
configured to move said first and second crawler 
tracks in unison. 

The carbody and crawler assembly of claim 1 . com- 
prising: 

a horizontal female receiving member; 
a male attachment device extending through 
said horizontal female receiving member so 
that said first crawler assembly is connected to 
said second crawler assembly; and 
said male attachment device and horizontal 
female member having a cooperating shape 
that ensures that said male attachment device 
will extend through said female receiving mem- 
ber when said first crawler assembly and said 
second crawler assembly are positioned with 
respect to each other at a range of angles from 
5 to 45 degrees from their operational position. 

12. The carbody and crawler assembly of claim 11, 
wherein said male attachment device and horizon- 
tal female member have a shape that ensures that 
said male attachment device will extend through 
said female receiving member when said first 
crawler assembly and said second crawler assem- 
bly are positioned with respect to each other at a 
range of angles from 5 to 15 degrees from their 
operational position. 

13. The carbody and crawler assembly of claim 11, 
wherein said male attachment device comprises a 
stationary pivot point element. 



14. 



The carbody and crawler assembly of claim 1, 
wherein said first beam and said second beam are 
integrally attached to said carbody. 



15. The carbody and crawler assembly of claim 1, 
wherein said first beam and said second beam are 
detachable from said carbody 

16. A crawler comprising: 

a first crawler assembly; and 
a second crawler assembly attached to said 
first crawler assembly, wherein said second 
crawler is aligned with the direction of travel of 
said first crawler assembly. 



55 



17. The crawler of claim 16, wherein said first crawler 
assembly comprises a central frame and a first 
crawler track on a first side of said central frame 
and a second crawler track on a second side oppo- 
site said first side of said central frame. 



10. The carbody and crawler assembly of claim 9, 18. The crawler 



of claim 17, wherein said second 
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crawler assembly comprises a second central 
frame and a third crawler track on a first side of a 
second central frame and a fourth crawler track on 
a second side opposite said first side of said sec- 
ond central frame. 

19. The crawler of claim 17, wherein said first crawler 
assembly comprises: 

a first motor configured to move said first 
crawler track; and 

a second motor configured to move said sec- 
ond crawler track. 

20. The crawler of claim 19, wherein said first motor 
and said second motor are configured to move said 
first and second crawler tracks in unison. 

21 . The crawler of claim 1 8, wherein said first crawler 
assembly comprises: 

a first motor configured to move said first track; 
and 

a second motor configured to move said sec- 
ond track; 

said second crawler assembly comprises: 

a third motor configured to move said third 

track; and 

a fourth motor configured to move said fourth 
track. 

22. The crawler of claim 21, wherein said first, second, 
and third and fourth motors are configured to move 
said first, second, third and fourth crawler tracks in 
unison. 

23. The crawler of claim 18, wherein said first crawler 
assembly is aligned in the direction of movement of 
said second crawler assembly. 

24. The crawler of claim 16. wherein said first crawler 
assembly comprises a first crawler track and a first 
motor configured to moves said first crawler track; 
and 

wherein said second crawler assembly comprises a 
second crawler track and a second motor config- 
ured to move said second crawler track. 

25. The crawler of claim 24, wherein said first motor 
and said second motor are configured to move said 
first and second crawler tracks in unison. 

26. The crawler of claim 16, comprising: 

a horizontal female receiving member; 
a male attachment device extending through 
said horizontal female receiving member so 
that said first crawler assembly is connected to 



said second crawler assembly; and 
said male attachment device and horizontal 
female member having a cooperating shape 
that ensures that said male attachment device 
5 will extend through said female receiving mem- 

ber when said first crawler assembly and said 
second crawler assembly are positioned with 
respect to each other at a range of angles from 
5 to 45 degrees from their operational position. 

10 

27. The crawler of claim 26, wherein said male attach- 
ment device and horizontal female member have a 
shape that ensures that said male attachment 
device will extend through said female receiving 
is member when said first crawler assembly and said 
second crawler assembly are positioned with 
respect to each other at a range of angles from 5 to 
15 degrees from their operational position. 

20 28. The crawler of claim 26, wherein said male attach- 
ment device comprises a stationary pivot point ele- 
ment. 

29. A method of assembling a f irst crawler assembly to 
25 a second crawler, the method comprising the steps 
of: 

positioning a first crawler assembly adjacent to 
a second crawler assembly; and 
30 attaching said first crawler assembly to said 

second crawler assembly so that said first 
crawler assembly is aligned with the direction 
of travel of said second crawler assembly. 

35 30. The method of claim 29, wherein said positioning 
step comprises 

positioning said first crawler assembly at an 
angle relative to said second crawler assembly; 
40 and 

pivoting said first crawler assembly relative to 
said second crawler assembly. 

31. The method of claim 30, wherein said angle ranges 
45 from greater than 0° to about 45°. 

32. The method of claim 30, wherein said angle ranges 
from about 5° to about 15°. 

so 33. The method of claim 29, wherein said first crawler 
assembly comprises a vertical pin and said second 
crawler assembly comprises an attachment device 
having an opening therethrough to engage said 
vertical pin. 

55 

34. The method of claim 33, wherein said positioning 
step comprises positioning said second crawler 
assembly such that the longitucBnal axis of said 
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opening is at an angle of between 0° and 45° with 
respect to a vertical axis of said vertical pin. 

35. The method of claim 34, wherein said positioning 
step further comprises the steps of: s 

lowering said second crawler assembly so that 
said opening engages said vertical pin; and 
continuing to lower said engaged second 
crawler assembly, allowing rotary engagement 10 
of said second crawler assembly into an opera- 
tional alignment position with respect to said 
first crawler assembly. 

36. A mast for a crawler crane comprising: 75 

a frame; and 

a hoist drum attached to said frame. 



37. The mast of claim 36, comprising: 20 

a support plate attached to said frame, wherein 
said hoist drum is attached to said support 
plate. 

25 

38. The mast of claim 36. wherein said hoist drum is 
positioned within said frame. 



39. A method of disassembling a crawler crane with a 
frame with a wire rope system, the method compris- 30 
ing the steps of: 

removing the frame from the crawler crane 
without removing the wire rope system; and 
transporting the frame to a location. 35 

40. The method of claim 39, comprising the step of 
removing a portion of the frame without removing 
the wire rope system. 

40 
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